The authors describe the process and results of an ongoing Open
Introduction
Peter Suber, the Director of the Harvard Open Access Project, defines open access or OA literature as "digital, online, free of charge, and free of most copyright and licensing restrictions" (Suber, 2012) . Typically, it applies to scholarly information and contrasts with the most prevalent and traditional form of academic publishing where research information is published in fee-based journals, and only subscribers (such as libraries) have access.
A common action taken by authors publishing in a traditional journal is to transfer copyright of the article to the publisher. Most OA journals, in contrast, allow authors to retain copyright or at the very least, have generous sharing allowances. Maintaining control over the author's intellectual property may be one factor in the growth of the Open Access movement leading to the expansion of variations in copyright licenses, such as Creative Commons (2016) .
Without revenue from subscriptions, OA journals have had to rethink the approach to subsidizing their businesses. The model that has attracted the most attention is the "author-pays" model where the author pays a fee, often called the article processing charge or APC, to publish an article while the reader gets full access without charge. But it is not the only one and others include use of advertising (e.g., Google ads) and institutional subsidies (e.g., from universities or learned societies) (Crow, 2009; Open Access Directory, 2016) as alternative ways of financing open access publishing businesses.
The author-pays model however is the best known, even though it may not be the most common, and major OA publishers, like the Public Library of Science (PLoS) and Biomed Central (BMC) in the health sciences, have captured the attention of authors who want to publish OA. In response, many academic libraries started offering "OA funds" to help their authors afford the APC (SPARC, 2016 
Methods

Starting the OA Fund
The Health Sciences Library (HSL) at the University of Colorado Anschutz Medical Campus (AMC) has a tradition of supporting open access. The library has sponsored information sessions since 2007 for the campus and when the NIH Public Access Policy became law in 2008, our faculty and students looked to the library for assistance on depositing articles into PubMed Central (National Institutes of Health, 2008) . In addition to the OA Fund, the Health Sciences Library offers institutional repository support for published and unpublished works (University of Colorado Anschutz Medical Campus, 2016), supplies information on various initiatives of open science (Gezetter, 2009) , and advocates for author unique identification through ORCID (2016).
In 2013, when the library initiated the OA Fund, PLoS and BMC offered institutional memberships that allowed our university's affiliated faculty and students a discount to the APC when publishing in those journals. For membership, the library paid thousands of dollars annually and in return our authors received a 10% discount to the APC. However, 10% off still meant authors can pay considerable sums to make up the difference, and not surprisingly, only a handful of AMC authors took advantage of our memberships. Furthermore, the number of new OA journals and publishers was increasing making it clear to the committee that the library needed to provide opportunities to publish beyond BMC and PLoS. An OA Fund that does not rely on membership discounts and that may be used with any legitimate OA publisher seemed to be an appropriate solution.
The program today has evolved over the years from practices the library first adopted from other campus OA funds. The authors describe below our current program while the modifications made to the program and their rationales are explained in the Results and Discussion sections.
Application Process
The OA Fund is managed primarily by an OA Fund committee comprised of library faculty (including the authors of this paper) and support staff, and available to AMC affiliated individuals only. The program is offered in rounds, one in the Spring semester and a second in the Fall. Each round is opened on a pre-announced date and time, and closed once the funds are completely reserved for qualified applicants. Marketing the next round relies on a mass email to AMC personnel shortly before the it opens and an advertising blurb on the library's home page. Financing is entirely from the library budget established each time and ranging from $4000 to as much as $12,000 per round. The length of time the application is open has been as short as 48 hours especially when the budget is limited.
Eligibility for the fund is based on basic criteria and not on the substance or quality of the article being submitted for publication. The program is explicit about what it accepts and how the applications are assessed. Rules and requirements, conveyed in detail on the library's website (http://hslibraryguides.ucdenver.edu/openaccess/fund), can be summarized as follows:
 the applicant must be affiliated with the AMC;  the applicant has never received the award;  the journal must be reputable (Table 1) ;  the journal must be fully OA and not "hybrid;"  the article must have been submitted or accepted for publication.
The OA Fund committee verifies affiliation status using student registration data and employee human resources information, and it makes sure the journal to which the article has been submitted is legitimate based on criteria shown on the checklist in Table 1 . The overall goal of the checklist is to verify the veracity of claims made by the journal or publisher by confirming the journal's International Standard Serial Number (ISSN), its indexing locations, its ethical standards, its Impact Factor if any, its publication timeline, and its editor's qualifications. If the journal does not meet the criteria, the application is not considered for the award.
Verification of the journal's OA versus "hybrid" status relies on information posted on the journal's website. Hybrid journals combine the subscription model with the author-pays model such that some articles in the same issue of a journal may be open only to subscribers while others are OA. The application also asks the applicant to affirm that he or she is the first or corresponding author of the paper and that no other funding is available for the APC.
Eligible applicants are scored using a point system (Table 2) that prioritizes students over other applicants, such as medical residents and faculty. It also takes into account timeliness of the application submission, the timing rules of which are adjusted with each round depending on the volume of submissions. Finally, those applicants whose papers have been accepted when applying are given higher priority over those whose articles are still under peer-review.
Within the allocated budget, applicants with the highest total points are notified by email with an official letter and asked to accept or decline the award.
Payment Process
Paying the APC is often a complicated process and may vary according to individual university finance rules and publisher preferences. In the case of the HSL OA Fund, awardees are offered the full APC amount, the funds of which are reserved until the committee receives a publisher invoice at the time of publication. The time delay between award and payment can be many months since the manuscript under peer review may be subject to multiple revisions before it's finally accepted or rejected. While the rules specify a 6-month deadline for reserving funds, as long as applicants keep the committee informed, the deadline can be extended. All application information is recorded in a shared spreadsheet, including name, status, article title, journal, amount of the APC, payment information, and pertinent communications with the applicant.
Once the applicant sends an invoice, the library's financial staff member works directly with the publisher to pay the APC. The payment workflow includes the steps described below. 1. Determine if the publisher is an approved university vendor. 2. If it is an approved vendor, and the amount is less than $5000, then the APC will be charged to a library credit card. Using the credit card is the quickest way to make payment. 3. If the publisher is not an approved vendor, then the charge must be entered into the university's fiscal system for approval before the publisher can be paid.
Post Publication
When the article is published, the awardee submits a PDF copy for deposit into the institutional repository (University of Colorado Anschutz Medical Campus, 2016) in order to ensure a stable source for the article that supplements the copy at the publisher's site.
Results
The sum of the allocated semiannual budget for the OA Fund from Spring 2013 through Spring 2016 was $50,000 but the actual amount spent was $37,576. The committee received 55 applications and awarded money to 39. The difference between the figures is due to several factors.
First, some awardees declined the award because they could not afford to pay the remaining balance of the APC when the amount was capped at $1,000 during the earlier rounds. Beginning in 2015, the committee decided to pay the entire amount after realizing that awardees declined the fund due to their inability to pay the difference of the APC. Although the OA Fund program helped fewer applicants as a result of this decision, the committee concluded that in balance paying the full amount for these few individuals was more beneficial.
Another factor leading to the disparity in the figures is that some applicants simply did not follow all of the fund rules and were excluded as a result. For example, a few had previously received an award while others asked to fund the APC of a non-OA journals or in later rounds, hybrid journals. The committee elected to stop funding hybrid journals in 2015 after deciding that it didn't want to risk "paying twice," both the cost of a subscription to a publisher in addition to the APC.
Furthermore, there was an instance where a paper was rejected by the publisher and one where the journal was potentially problematic based on our criteria for journal reputability (Table 1) . In this particular case, the committee shared its concerns with the author and suggested that he submit the article to a different journal. Awardees by status in Figure 2 shows that the fund supported a relatively high number of faculty and residents even though our preferred awardee group is students. This result seems to indicate that the program is effective in its aim to primarily support students, while allowing the possibility of supporting faculty.
Figure 2. Chart showing awardees by status.
Values at the top of each bar is the total number for each category. Jr Faculty: Junior faculty (within 5 years of their careers); PostDoc: post-doctoral fellows; Res/Fellow: medical residents, interns and fellows; Other: professional research assistants Finally, Figure 3 shows awardees by publisher. It reveals that PLoS was the most strongly represented publisher, followed in order by these categories: Other OA, Hybrid, BMC Discussion A review of some of the most significant changes, and lessons learned, to the workflow and rules of the OA Fund may be helpful to other libraries that are considering their own fund.
In terms of payments, the OA Fund committee decided to include an accounting staff member in the process whose familiarity with the vendor payment system was a tremendous asset. At first the OA Fund supported the APC exclusively with a library credit card, which became complicated due to the many rules surrounding financial transactions at our institution. For example, the library had difficulties using a credit card with a particular publisher because they are not headquartered in the United States, causing problems with our institution's financial transaction rules. Additionally, our institution required a traditional invoice from this publisher for which there was a charge. Currently the APC is paid as detailed in the Methods section, using a similar workflow to the way the library pays vendors for regular journal subscriptions if possible. This procedure coupled with the fact that the fund pays the entire APC and therefore need only one invoice, has streamlined the payment process.
The OA Fund program modified the $1000 cap not only to help awardees who could not make up the difference, but to make the payment process easier. The APC is more than $1000 for many publishers and the invoice they presented to us was for the full charge. When library administration decided that publishers needed to issue separate invoices for our portion and the author's portion, everyone, including the authors, the publisher and the library, often faced delays, errors, and confusion.
Another lesson learned also relates to money but within the university rather than between the library and the publisher. As mentioned, during the application process the applicant must affirm that no other funding source is available to pay the APC, whether from his or her department, a grant, or some other source. The fund's policy is that a researcher's own unit (e.g., lab, department or school) should have primary responsibility to pay if possible. It was always the committee's intention to support researchers only after all other sources have been eliminated. Although the committee does not have a way of verifying that there is no other source of funding available to the applicant, the addition of this rule in the application process may have motivated some authors to seek other funding first.
The OA Fund committee also learned to vet applicants just as it does publishers. Early in the development of the OA Fund, it added an eligibility requirement for the fund that favored students and researchers early in their careers (defined as being within 5 years of the start of their careers) because the committee wanted to help those with less access to financial support for their scholarship. However, committee members realized there was a need for a way to avoid senior faculty members asking students to apply for the OA Fund when in fact the student's involvement was not substantive; the award would primarily benefit the senior faculty member. By requiring that the applicant be a first or corresponding author in the paper, this scenario is easier to prevent.
The committee is considering limiting journal publishers to only those that are well-known, fully open access publishers. Such an action helps avoid having to take the time to investigate unfamiliar, potentially unscrupulous publishers. Setting up a payment process for a select number of publishers also reduces payment complications. Committee members furthermore question whether payments to OA journals by publishers to which the library also pays subscription costs is something that should continue. The publication process usually takes months. Peer-review alone may take weeks or longer.
Examine the expertise of the journal editor
If an editor's CV can be found online, verify that the editorship is listed. Search for the editor's publications to confirm his or her qualifications. Check for verbatim language in the journal's website found on another publisher's website Most journals will have their own unique policies and guidelines.
*Fee-based subscription resource available at academic libraries. Article Status Accepted for publication 3 Submitted for publication 2 Total points possible 10 *The rules for timing were adjusted with each round according to the volume of applicants. The timing shown is one example of how points were applied to each application.
